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Vision
Empowering students to achieve academic excellence and be responsible citizens.

Mission

Qatar Academy offers a rigorous program encompassing an international English-medium
education, strong Arabic and Islamic Studies. The QA community supports and challenges
students to be critical thinkers, and active and contributing members of society, through
learning experiences serving the needs, interests and learning styles of each student.



Statement of Beliefs about Mathematics

As IB learners we strive to be:

Inquirers

Knowledgeable

Thinkers

Communicators

Principled

Open-minded

Caring

Risk-takers

Balanced

Reflective

We nurture our curiosity about mathematics, how it represents
relationships in the world around us and how it can be used to solve
problems.

We understand the conceptual bases of mathematical ideas and
procedures and have a mastery of standard technical skills. We know
how mathematics represents relationships in the world around us and
how it can be used to solve problems.

We engage with problems, consider and critically evaluate possible
approaches to solving them and are prepared to creatively adapt
standard procedures to meet the specific demands of any given problem.

We use a variety of forms to communicate including numerical,
geometric, diagrammatic, algebraic and verbal. Through mathematics we
can explain our conceptual understandings, reasoned

arguments, approaches to problems and conclusions.

We act with intellectual integrity and honesty, offering our
understanding and our questions, based on our own thinking and
reasoning. We adopt working practices to maximize our learning.

We appreciate that there are multiple methods for solving problems, and
that others’ ideas may be equally valid or represent an improvement on
our own.

We show empathy, compassion and respect towards all others,
especially our peers, and appreciate that different people learn in
different ways and at different rates.

We embrace the unfamiliar and rise to challenges. We understand that
making mistakes is a valuable part of the learning process leading to
greater understanding and possibly new discoveries.

We acknowledge the value of the fundamental branches of mathematics,
their different approaches to problem solving and communication, and
the relationships between them. We apply multiple approaches to
communicate mathematically and solve individual problems.

We critically evaluate the accuracy and appropriateness of our methods
and solutions. We work to understand our strengths and weaknesses in
order to support our learning and personal development.



The Role of 215t Century Learning in Mathematics

Qatar Academy has established expectations about the role of 21* Century Learning throughout the
school. The full text of these expectations is available at
http://elearning.qataracademy.wikispaces.net/21st+Century+Learning-+Qatar+Academy.

Within Mathematics and all subjects, teachers and students ensure that technology is
used to create an atmosphere which supports

Creativity and Innovation

Communication and Collaboration

Research and Information Fluency

Critical Thinking, Problem Solving, and Decision Making
Digital Citizenship

Technology Operations and Concepts.



Early Education Center

The EEC Program

Qatar Academy’s Early Education Center provides a learning environment that is based on
researched best practices for early childhood. It offers learning experiences that respect
infants and toddlers and allow them to be curious, engaged, independent and creative in a
social context. Philosophically the EEC follows the educational principles of Reggio Emilia in
Northern Italy. Planning for teaching and learning is guided by the Creative Curriculum
published by Teaching Strategies. Students are taught within the framework of a play-based
approach.

The EEC Curriculum

The Creative Curriculum is developed specifically for Early Childhood Education. It is based
on the premise that birth to age 3 is the most important period of development. This is
when children begin to become competent learners.

The Creative Curriculum is developmentally appropriate, which means teaching takes place
in ways that match the ways children develop and learn.

Mathematics in the EEC

The EEC has an immersion programme for dual language. Each class has two teachers, one
with mother-tongue Arabic and a second with mother-tongue English. The teachers speak in
their respective languages at all times and children are encouraged to reply accordingly.
Mathematical concepts are developed in both languages.

Objectives related to Mathematics

o Uses number concepts and operations
= Counts
= Quantifies
= Connects numerals and their quantities
o Explores and describes special relationships and shapes
= Understands special relationships
= Understands shapes
o Compares and measures
o Demonstrates knowledge of patterns



PYP Mathematics Learning Progressions

Phase 1

Number

Benchmark 1: Students will understand and demonstrate a sense of what numbers mean and how they are used.

Benchmark 2: Students will understand and demonstrate the meanings of operations and how they relate to one another.

Benchmark 3: Students will accurately calculate and use estimation techniques, number relationships, strategies, operation rules,
(algorithms, Stage 6); they will determine the reasonableness of answers and the accuracy of solutions.

Benchmark 4: Students will understand and apply a range of appropriate strategies when problem solving.

Stage 0: Emergent
Pre-School 3

Stage 1: One to One Counting
Pre-School 4

Stage 2/3: Counting from One
on Materials

Kindergarten

Numeral
Identification

Identify, read aloud and write
numbers to 5

Identify, read aloud and write
numbers to 10

Identify, read aloud and write
numbers to 20

Count forward by ones to 10

Number Order numbers 0-5 in terms of
Sequenceand ¢ jjest to largest and largest
Order

to smallest

Introduce the language of
ordinal numbers first and last

Count forward to 20

Count backwards from 10

Order numbers 0-10 in terms of
smallest to largest and largest
to smallest

Identify numbers before and
after to 10

Use the ordinal numbers 1° -
5" to identify position

Count forward to 31
Count on from a given number
within a range of 0 - 20

Count backwards from 20

Order numbers 0-20 in terms of
smallest to largest and largest to
smallest

Identify numbers before and
after to 20

Use the ordinal numbers 1° -
10" to identify position

Knowledge

Grouping/Place
Value

Instantly recognize (subitise)
patterns to 5 including finger
patterns

Instantly recognize (subitise)
patterns to 10 on the 10’s frame

Instantly show grouping within
5, with 5 and groupings within
10 (including doubles), using
finger patterns and 10’s frames

Basic Facts

Instantly recall addition and
subtraction facts to 5

Instantly recall doubles to 10

Introduce the concept of half
through modeling and
everyday language

Fractions

Identify half of a region (from a
diagram)

Identify halves, quarters, and a
whole using regions and sets




Estimate the number of objects
in a group of 5 or less and
count to check

Compare 2 setsof upto 5
objects, more than, less than,
same

Estimate the number of objects
in a group of 10 or less and
count to check

Compare 2 sets of up to 10
objects, more than, less than,
same

Model simple addition and
subtraction to 5 using concrete
materials

Estimate the number of objects
in a group of 20 or less and
count to check

Compare 2 sets of up to 20
objects, more than, less than,
same

Use concrete materials to model
and write simple addition and
subtraction problems to 20
(counting all objects )

Introduce language of grouping
up to 5, eg 2 eyes, 5 fingers,
four camels’ legs

Model a group up to 5 that
matches one already formed
with materials

Model a set up to 10 that
matches one already formed
with materials

Addition and
Subtraction
>
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Q
)
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S
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Multiplication
and Division
Fractions

Introduce language of fair
shares

Shares equally one to one a
small number of objects

Divide a region or set into equal
parts using materials

Pattern and Function

Benchmark 1: Students will recognize, describe and develop patterns, relations and functions.

Benchmark 2: Students will represent and analyze mathematical situations and structures using algebraic symbols.

Identify the attribute used to sort

Sort objects into groups in one
way and identify which attribute
was used to sort

Sort objects into groups in one
way or more and identify which
attribute was used to sort

Identify, create and reproduce
repeating patterns

Create, describe and extend
patterns

Sorting a set
Identify, create and extend
Patterns .
repeating patterns
Identify objects as more or less or
Number equal to (the same as)
Sentences

Compare sets of objects as more
or less or equal to (the same as)

Create, compare and describe sets
of objects as more or less or equal
to (the same as) and using
symbolic representation < > =




Shape and Space

Benchmark 1: Students will analyze characteristics and properties of two and three dimensional geometric shapes and develop

mathematical reasoning about geometric relationships.

Benchmark 2: Students will apply transformations and use of symmetry to analyze mathematical situations.

Benchmark 3: Students will specify locations and describe spatial relationships using coordinate geometry and other
representational systems.

Two Dimensional

Identify shapes, circles, triangle,
rectangle, square

Name 2D and draw shapes, circle,
triangle, rectangle, square

Describe feature and draw and
construct 2D shapes, circle,

Figures .
g triangle, rectangle, square
Three Identify 3D shapes, cube, cone, Name and describe and construct
Dimensional cylinder, sphere 3D shapes, cube, cone, cylinder,
Figures sphere in the environment

Transformation /

Create simple symmetrical designs

Symmetry
Locate objects in relation to Describe the location of objects
Coordinate another: such as: What is above using positional language, eg
Geometry the table? Where is the table? near/far,
beside/next to ........
Measurement

Benchmark 1: Students will demonstrate an understanding of units of measure and measurable attributes of objects.

Benchmark 2: Students will identify and use units, systems and processes of measurement.

Calendar

Name the days of the week

Name the days of the week in the
correct order

Recognize, name and sequence
days of the week in written form

Time

Identify clocks and calendars as
objects that measure time

Tell time to the hour

Elapsed Time

Sequencing events in their daily
routine; including the vocabulary:
snack time, lunch time, home time

Identify events in their daily
routine, including the vocabulary:
today, tomorrow, night time, day
time

Sequence events related to daily
life in time order. eg morning,
afternoon, night, yesterday and
link to times of the day

Comparison,
Estimation and

Use comparative vocabulary in
measurement settings: long/short,
small/big, cold/hot

Use comparative vocabulary in
measurement settings: more/less,
heavy/light, full/empty

Use comparative vocabulary in
measurement settings:
long/longer, short/shorter,

Conversion big/bigger, thick/thin,
narrow/wide
Measuring / Measuring using non-standard Estimate, measure and check
Units units using non-standard units




Data Handling

Benchmark 1: Students will formulate questions that can be addressed with data and collect, organize and display relevant data to

answer them.

Benchmark 2: Students will select and use appropriate statistical methods to analyze data.

Benchmark 3: Students will develop and evaluate inferences and predictions that are based on data and will understand and apply

basic concepts of probability.

Organizing and
Representing

Collect and organize objects into
sets by attributes

Collect and organize objects into
sets by attributes, with modeling

Pose questions, collect and
organize data by counting and

Data create a pictograph using tally marks
Formulating Create simple pictographs and
Questions make statements
Use spinners and dice to explore
R concepts of probability and make
Predictions and sim Iel:J redti)tions usi: more
Probability ple p &

likely, less likely

Interpreting

Begin to describe data by using
mathematical language such as
more than, less than

Describe data using mathematical
language of more, fewer, less
than, greater than

Data Interpret data from a pictograph
using one to one correspondence
to solve problems

Make basic predictions on what Describe simple
may happen next information/events in terms of
Inferences, impossible or possible
Predictior?st and Use spinners and dice to explore
Probability concepts of probability and make

simple predictions using more
likely, less likely

10




Phase 2

Number

Benchmark 1: Students will understand and demonstrate a sense of what numbers mean and how they are used.

Benchmark 2: Students will understand and demonstrate the meanings of operations and how they relate to one another.

Benchmark 3: Students will accurately calculate and use estimation techniques, number relationships, strategies, operation rules,
(algorithms, Stage 6); they will determine the reasonableness of answers and the accuracy of solutions.

Benchmark 4: Students will understand and apply a range of appropriate strategies when problem solving.

Stage 4: Advanced Counting
Grade 1

Stage 5: Early Additive (early
level)

Grade 2

Stage 5: Early Additive (at level)
Grade 3

Numeral
Identification

Identify, read and write numbers
to 100

Identify, read and write numbers
to 1,000

Identify, read and write numbers
to 10,000

Count forward and backwards
from a given number in the range
of 0—100

Say the number before and after
a given number in the range 0 —
100

Skip count forwards and

Count forward and backwards
from a given number in the range
of 0—-1,000

Say the number before and after
a given number in the range 0-
1000

Skip count forwards and

Count forward and backwards
from a given number in the range
of 0—10,000

Say the number 1, 10 or 100
before and after a given number
in the range 0 — 1,000

Skip count forwards and

Identify the nearest 10 to a
number up to 100

Identify place value digit in
numbers to 100

Identify the number of 10’s in 2
and 3 digit numbers to 1,000

Round 3 digit whole numbers to
the nearest 10 or 100

Numb
Seuumene;:re backwards in the range 0 — 100 backwards in the range 0 — 100 backwards in the range 0-100 for
N for 2,5, 10’s for 3’sand 4’s 6’s and 8’s
and order
Compare and order numbers in Compare and order numbers in Compare and order numbers in
the range 0 — 100 and be able to the range 0 — 1,000 and be able the range 0 — 10,000 and be able
g’o use the language, equal to, to use the language , equal to, to use the language , equal to,
8 greater than, less than greater than, less than greater than, less than
3 Use the ordinal numbers 1= 31" Read and write numbers to 1,000 Read and write numbers to
2 to identify position and also in expanded form 10,000 and also in expanded
< form
Make groupings with 10 (patterns Identify groups of 2 within a Identify groups of 5 and 10’s
of teens) number to 100 with remainder within a number to 100 with
Make groupings within 20 (teens remainder
plus single digit)
Identify number of tens in
Grouping/ decades
Place Value

Identify the number of 100’s in
between 100 and 10,000

Round 4 and 5 digit whole
numbers to the nearest 10, 100
or 1,000

11




Instantly recall addition and
subtraction facts to 10 (Tidy
numbers)

Instantly recall of doubles to 20
and corresponding halves

Instantly recall addition fact to 20
and subtraction facts to 10 (Tidy
numbers)

Instantly recall 2’s, 5, and 10’s
multiplication and corresponding

Instantly recall addition and
subtraction fact to 20 (Tidy
numbers)

Instantly recall 3’s and 4’s
multiplication and corresponding

Multiplicatio
n and
Division

3 groups of 2 is the same as
2+2+2

Model division as repeated
subtraction sharing and
partitioning using concrete
materials

Basic Facts
division division
Instantly recall teen facts Identifies multiples of 100 that
1 400 + +
Instantly recall multiples of 10 to add to 1,000 eg 400 + 600, 700
300
100
o Recognize and write symbols for Recognize and write symbols for Recognize and write symbols for
%0 1/2,1/4,1/3 1/2,1/4,1/3,1/5,1/10 1/2,1/4,1/3,1/5,1/10
()
E Identify improper fractions Identify improper fractions
8 Count forwards and backwards in
4
1/2and 1/4t05 Order unit fractions 1/2, 1/3, 1/4,
Order fractions with like 1/5, 1/10
denominators Identify and name equivalent
Fractions fractions with denominators 2, 4
and 8
Identify, read and write decimal
numbers to the tenths place
between 0 and 10
Determine the equivalency
among basic decimals fractions
and percentages eg 1/2=0.5 =
50% and 1/4 =0.25 = 25%
Estimate, model and solve simple  Estimate model and solve Estimate model and solve
addition and subtraction addition and subtraction addition and subtraction
Addition and  problems using counting on and problems using partitioning and problems using partitioning and
Subtraction  counting back strategies to 20, combining whole numbers, eg combining whole numbers, eg
then to 100 deriving from basic facts and rounding and compensating
using place value
?D
9 Skip counts on fingers to solve Model multiplication as repeated  Apply knowledge of known basic
© multiplication problems using 2, 5 addition and use known basic facts to image and solve
&7 and 10, to 100 facts to solve simple problems, eg  multiplication and division

problems, eg 2+2+2 = 3x2

Apply knowledge of division as
repeated subtraction by sharing
and partitioning, using imaging

12




Fractions,
Decimals and
Ratios

Divide a region or set into equal
parts/group and describe how
they are equal

Find a fraction of a number by
using simple division problems,
eg 1/3 of 12 is 4 because 4+4+4 =
12

Find a fraction of a number by
using simple division problems
with remainders, eg 7 pies shared
among 4 people by giving each
person 1 pie and 1/2 pie, then %
pie (7+4 = 1 3/4)

Pattern and Function

Benchmark 1: Students will recognize, describe and develop patterns, relations and functions.

Benchmark 2: Students will represent and analyze mathematical situations and structures using algebraic symbols.

Sort and classify objects by one
or two attributes in more than

Sort, classify, and label objects by
3 or more attributes in more than

Sorting . . .
one way one way including, color, size,
shape, and thickness
Create, describe and explain Explain, analyze and extend Create, describe and extend
patterns using concrete objects, repeating and growing patterns growing and repeating patterns
numbers, shapes, and colors with physical materials, and
symbols, including numbers
Begin to recognize and describe Use number patterns to skip Recognize and describe patterns
Patterns patterns in numbers: odd, even countby2,3,4,5,10 using objects and numbers found

Identify, describe and explain
repeating patterns in number:
adding the same number, eg 2,
5, 8, 11, or skip counting

Identify patterns of addition and
subtraction

in tables, number charts, and
charts

Number Sentences

Write number sentences to find
the unknown in problem solving
contexts involving addition and
subtraction

Create, compare, and describe
sets of objects as greater than,
less than or equal to

Select and /or write number
sentences to find the unknown in
problem solving contexts
involving addition and
subtraction

Represent mathematical
situations using numbers,
symbols and words, and
complete a number sentence
with appropriate words and
symbols (+ - =)

Select and/or write number
sentences (introduce equations)
to find the unknown in problem
solving contexts involving
addition, subtraction and
multiplication

Complete number sentences with
the appropriate words and
symbols

13




Variables and
Unknowns

Model situations and solve
equations that require addition
and subtraction of whole
numbers; use objects, pictures
and symbols

Model situations and solve
equations that require addition
and subtraction of whole
numbers

Find the missing value of a term
in an equation involving addition
and subtraction

Model situations and solve
equations that require addition
and subtraction of whole
numbers and multiplication facts

Find the missing value of a term
in an equation involving addition,
subtraction and multiplication
facts

Representing
Quantitative
Relationships

Use a chart or table to organize
information and discuss
relationships: Venn diagram,
carol diagram

Use a chart or table to organize
information and to understand
relationships

Complete a chart or table to
organize given information,
understand relationships and
explain the results

Shape and Space

Benchmark 1: Students will analyze characteristics and properties of two and three dimensional geometric shapes and develop
mathematical reasoning about geometric relationships.

Benchmark 2: Students will apply transformations and use of symmetry to analyze mathematical situations.

Benchmark 3: Students will specify locations and describe spatial relationships using coordinate geometry and other
representational systems.

Two Dimensional
Figures

Identify, name, describe, and
sort 2D shapes: circle, triangle,
rectangle square, rhombus,
trapezoid, pentagon, hexagon

Identify, name, compare and
describe 2D shapes: rhombus,
trapezoid, square, triangle,
rectangle, pentagon, hexagon,
octagon and decagon

Identify, name, describe and
classify 2D shapes by sides and
angles

Identify equilateral and right
angle triangles

Describe the characteristics of a
right angled triangle

Three Dimensional
Figures

Identify, name and describe 3D
shapes: cube, cone, cylinder,
sphere (sides, faces, corners)

Identify, name, describe and sort
3D shapes: cube, cone, cylinder
sphere, prism, pyramid, by size
and attributes

Identify, describe and classify 3D
shapes: cube, sphere, prism,
pyramid, cone and cylinder, by
number of faces, edges and
vertices

Lines, Angles and
their Properties

Identify, draw, and describe
horizontal, vertical, and oblique
lines

Angles

Identify, and classify right, acute,
obtuse angles

14




Transformation /
Symmetry

Use position words down/up,
left/right, top/bottom, and
between/middle to describe the
relative location of objects

Create simple symmetrical

patterns using reflection

Use directional words left and
right, to describe movement

Identify congruent and similar
shapes: circles, triangles, and
rectangles including squares

Identify lines of symmetry on
simple 2D shapes: squares,
rectangles, triangles

Use the positional and directional
terms north, south, east, and
west to describe location and
movement

Identify congruent and similar
shapes: rhombus, trapezoid,
pentagon, hexagon

Identify and create simple shapes
that have lines of symmetry

Describe the transformational
motions of geometric figures:
translation/slide, reflection/flip,
and rotation/turn

Coordinate Geometry

Use the positional and
directional terms north, south,
east, and west to describe
location and movement within a
given area

Use ordered pairs to identify the
locations of points in a grid, eg A-
10 on a map

Use coordinates to give or follow
directions from one point to
another on a map or grid: two
squares right followed by one
square up

Measurement

Benchmark 1: Students will demonstrate an understanding of units of measure and measurable attributes of objects.

Benchmark 2: Students will identify and use units, systems and processes of measurement.

Name and sequence the months
of the year

Recognize that there are 12
months in 1 year, 7 days in 1

Recognize the number of weeks
in a year, days in a year, days in

Calendar Independently identify the date week and 24 hours in 1 day each month
using a calendar
Write and tell time to the hour Write and tell time to the nearest Measure, write and tell time to
Time and half hour, using analogue quarter hour and 5 minute the nearest minute, using digital
and digital clocks interval, using digital and and analogue clocks
analogue clocks
Sequence events with respectto  Calculate elapsed time in one Calculate elapsed time in half-
time: yesterday, today, hour increments beginning on hour increments beginning on
tomorrow, seasons the hour, to determine start, end  the hour and half hour, to
Elapsed Time and elapsed time determine start, end and elapsed

Compare and order activities by
length of time taken in hours and
minutes

time

Comparison,
Estimation and
Conversion

Compare, order, describe and
represent objects by length and
weight using comparatives:
lighter/heavier, bigger/smaller,
empty/full, thick/thin,
narrow/wide

Compare, order and describe
objects by various measurable
attributes for length, weight and
temperature

Compare, order and describe
objects by various measurable
attributes for area and volume/
capacity

Estimate and measure length to
the nearest 5cm

15




Measuring/Units

Estimate and measure using
appropriate non-standard units
for length, weight and capacity eg
sticks, paperclips

Identify the appropriate tool used
to measure length (ruler), weight
(scale), temperature
(thermometer)

Use appropriate tools (scales,
rulers, thermometer, measuring
jugs) to measure weight, length,
temperature and capacity

Select the appropriate units for
measuring length (centimeter,
meter, kilometer), weight (grams,
kilograms) and temperature
(degrees)

Select and use appropriate units
of measure to a required degree
of accuracy, to the nearest unit

Select and use the appropriate

units of measure, abbreviations
and tools for measuring length,
weight and capacity

Formulas

Use non-standard units to
calculate a given perimeter and
area

Estimate and measure perimeter
and area using grid paper,
geoboards, dot paper, tiles using
cmand m

Data Handling

Benchmark 1: Students will formulate questions that can be addressed with data and collect, organize and display relevant data to

answer them.

Benchmark 2: Students will select and use appropriate statistical methods to analyze data.

Benchmark 3: Students will develop and evaluate inferences and predictions that are based on data and will understand and apply
basic concepts of probability.

Organizing and
Representing Data

Formulating
Questions

Gather data and represent data
using tallies, tables, picture
graphs, and simple bar-type
graphs

Identify a real life situation to
gather data

Construct and use tables,
pictographs, and bar graphs to
represent data using one to one
correspondence

Identify the basic parts of a

graph: title, data, labels

Identify a real life situation to
gather data

Construct and use bar graphs and
pictographs, using scales with
multiples of 2, 5, 10 to represent
data

Construct and use simple circle
graphs, number lines and
frequency tables to represent data

Create, pose and use questions to
gather data, and display in an
appropriate way

Interpreting Data

Analyze and interpret data using
mathematical language such as
more than, less than, etc

Interpret data from a pictograph
and simple bar graph using one
to one correspondence to solve
problems

Interpret data presented in
circle, line, and bar graphs and
answer questions about the
displayed information

Compare and interpret data
represented in tables and different
types of graphs (circle, line,
pictographs, bar graphs and line
plots), make predictions, and solve
problems based on the
information

16




Inferences,
Predictions and
Probability

Describe simple real life events in
terms of likely, unlikely,
impossible

Use spinners and dice to explore
concepts of probability and make
simple predictions using more
likely, less likely

Make predictions based on data
with more than two outcomes,
identifying the probability using
likely, unlikely, equally likely,
impossible, certain

Use spinners and dice to explore
concepts of probability and
make simple predictions using
more likely, less likely, equally
likely

Predict and describe the results of
an activity (spinner, cubes,
counters) involving chance, using
mathematical language:
impossible, likely, unlikely, equally
likely, certain

Record the results of activities
involving chance (flipping a coin,
dice rolls) and make reasonable
predictions based on data

17




Phase 3

Number

Benchmark 1: Students will understand and demonstrate a sense of what numbers mean and how they are used.

Benchmark 2: Students will understand and demonstrate the meanings of operations and how they relate to one another.

Benchmark 3: Students will accurately calculate and use estimation techniques, number relationships, operation rules, and
algorithms (Stage 6); they will determine the reasonableness of answers and the accuracy of solutions.

Benchmark 4: Students will understand and apply a range of appropriate strategies when problem solving.

Stage 6: Advanced Additive (early)

Stage 6: Advanced Additive (at level)

Grade 4 Grade 5
Numeral Identify, read and write numbers to 100 000 Identify, read and write numbers to 1 000 000+
Identification
Count forward and backwards from a given Count forward and backwards from a given
number in the range of 0 — 100,000 number in the range of 0 — 1,000,000 +
Say the number 1, 10, 100, 1000 before and after ~ Say the number 1, 10, 100, 1,000 and 10,000
a given number in the range 0 — 100,000 before and after a given number in the range 0 —
. . 1,000 000+
Number Skip count forwards and backwards in the range 0
Sequenceand 100 for 7’sand 9’s
order

Compare and order numbers in the range 0-100 Compare and order numbers in the range 0 —
000 and be able to use the language and symbols 1,000,000+ and be able to use the language and
equal to, greater than, less than symbols equal to, greater than, less than

()

oY)

e Read and write numbers to 100,000 and also in Read and write numbers to 1,000,000+ and also in

1 expanded form expanded form

3

§ Identify groups of 5, 10’s, 25’s, 50’s and 100’s Identify groups of numbers within a number to
within a number to 1,000 with remainder 1,000 with remainders

Place Value Identify the number of 1,000’s and 10,000’s in Identify the number of 1,000’s, 10,000’s and
between 1,000 and 100,000 100,000’s in between 1,000 and 1,000,000+
Round whole numbers to the nearest 10, 100, Round whole numbers to the nearest 10, 100,
1,000, 10,000 and 100,000 1,000, 10,000, 100,000 and 1,000,000+
Instantly recall addition and subtraction fact to 20  Instantly recall addition and subtraction facts
Ti
(Tidy numbers) Instantly recall multiplication and corresponding
. Instantly recall 6’s and 8’s multiplication and division facts to 10 x 10
Basic Facts corresponding division
P & Identify multiplication basic facts with 10’s, 100’s

Identify multiplication basic facts with 10’s, 100’s,  and 1,000’s, eg 100 x 100 = 10,000
eg 10 x 100 = 1,000

18




Recognize and write symbols for any fraction
including tenths, hundredths and thousandths

Order fractions including tenths, hundredths and
thousandths

Recognize and write symbols for any fraction
including tenths, hundredths, thousandths and
improper fractions

Order fractions including tenths, hundredths,
thousandths and improper fractions

(V]
%D Relate equivalent fraction and decimals, and Calculate equivalent fractions using common
(7] locate on a number line multiples
E Identify, read and write decimal numbers to the Identify, read and write decimal numbers to the
§ Fractions hundredths place thousandths place
Round decimals to the nearest whole number and  Round decimals to the nearest tenths and
the tenths place hundredths place
Determine the equivalency among decimals Determine the equivalency among decimals
fractions and percentages up to hundredths, eg fractions and percentages in contextual situations
49/100 = 0.49 = 49%
Estimate model and solve addition and Identify and use and the most appropriate
Addition and subtraction problems using a variety of strategies, strategies to solve addition and subtraction
) eg rounding and compensating, reversibility, (including decimals) problems, eg rounding and
Subtraction e . . . . - o
partitioning, equal additions, doubling and halving compensating, reversibility, partitioning, equal
additions, doubling and halving
Estimate, model and use a combination of known  Identify and use the most appropriate strategies to
s . facts and mental strategies to derive answers to solve multiplication and division problems eg
> Multiplication L I . . . . .
(=1 . multiplication and division problems, eg doubling  doubling and halving, rounding and compensating,
Q and Division . . . o
=) and halving, rounding and compensating, reversibility
o reversibility
)
(Vs
Uses repeated halving or known multiplication Use repeated halving or known multiplication and
and division facts to solve problems that involve division facts to solve problems that involve finding
Fractions, finding fractions of a set or region, renaming fractions of a set or region, renaming improper
Proportions improper fractions, and division with remainders, fractions, and division with remainders, eg 1/3 of
and Ratios eg1/3 0f36=1/3 of 30 and 1/3 of 6 36=1/30f30and 1/3 of 6

Uses repeated replication to solve simple problems
involving ratios and rates, eg 2:3 = 4:6 = 8:12
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Pattern and Function

Benchmark 1: Students will recognize, describe and develop patterns, relations and functions.

Benchmark 2: Students will represent and analyze mathematical situations and structures using algebraic symbols.

Identify a rule for a pattern involving addition,
subtraction or multiplication

Interpret and write a rule for a one-operation function

Identify a rule for a number pattern involving 2 steps
for addition, subtraction, and multiplication, eg X3+1

Interpret and write a rule for a 2-operation function

Patterns table table
Identify and describe patterns resulting from Identify, describe and represent patterns and
operations involving even and odd numbers, eg even + relationships in the number system, including
even = even triangular numbers and perfect squares
Select and/or write number sentences (equations) to Select and/or write number sentences (equations) to
find the unknown in problem solving contexts find the unknown in problem solving
Analyze number patterns and state the rule for any Analyze number patterns and state the rule for any
Number relationship involving addition subtraction and relationship involving addition subtraction and
Sentences multiplication; use various methods including multiplication and division; use various methods

input/output tables

Complete number sentences with the appropriate
words and symbols

including input/output tables

Variables and
Unknowns

Model situations and solve equations that require
addition, subtraction and multiplication

Find the missing value of a term in an equation
involving addition, subtraction and multiplication

Model situations and solve equations that require
addition, subtraction, multiplication and division

Find the missing value of a term in an equation
involving addition, subtraction, multiplication and
division

Representing
quantitative
relationships

Create a chart or table to organize given information,
understand relationships and explain them

Draw conclusions and make predictions from tables
and line graphs

Shape and Space

Benchmark 1: Students will analyze characteristics and properties of two and three dimensional geometric shapes and develop
mathematical reasoning about geometric relationships.

Benchmark 2: Students will apply transformations and use of symmetry to analyze mathematical situations.

Benchmark 3: Students will specify locations and describe spatial relationships using coordinate geometry and other
representational systems.

Two
Dimensional
Figures

Identify and describe similarities and differences
between and among 2D shapes, figures, models
(angles, sides, vertices)

Identify, classify and draw triangles based on their
properties

Classify polygons according to their lines of symmetry

Identify and describe the parts of a circle: diameter,
radius, circumference
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Describe the characteristics of a right triangle, acute,
obtuse, scalene and equilateral and isosceles
triangles

Calculate the degrees of the interior angles of
triangles

Three
Dimensional
Figures

Identify and describe the relationship between 3D
shapes and the 2D shapes that make them

Identify 3D shapes from their nets

Transformation/

Symmetry

Identify shapes that are congruent, similar and/or
symmetrical

Identify and create shapes that have lines of symmetry

Compare figures to determine congruence using
motions such as reflections (flips), rotations (turns),
translations (slides)

Represent concepts of congruency, similarity and/or
symmetry

Identify and create shapes that have rotational
symmetry

Predict the results of multiple transformations on a
geometric shape when combinations of translation,
reflection, and rotation are used

Lines, Angles

Identify, and draw, label points line segments, rays,
parallel lines, intersecting and perpendicular lines

Identify, draw, label, and describe planes, parallel
lines, intersecting lines, and perpendicular lines

:;;:::‘:}:S Identify, describe, draw and classify right, acute, Measure and construct angles using a protractor
igh I
obtuse and straight angles Name angles (abc)
Coordinate Locate and label ordered pairs in the first quadrant of ~ Graph coordinates representing shapes in the first
Geometry the coordinate plane quadrant
Measurement

Benchmark 1: Students will demonstrate an understanding of units of measure and measurable attributes of objects.

Benchmark 2: Students will identify and use units, systems and processes of measurement

Recognize the number of years in a decade, century

Calendar . .
and millennium
Explain A.M. and P.M. times and convert to 24-hour Write and tell the time to the nearest second
clock . . .
Time Explain the relationship between hours-days-weeks-
Explain the relationship between seconds-minutes- months-years, and convert between
hours-days, and convert between
Calculate elapsed time in quarter-hour increments Calculate elapsed time to the nearest minute
Elapsed Time beginning on the hour, half hour, quarter past and

quarter to, to determine start, end and elapsed time
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Comparison,
Estimation and

Estimate and convert units of measure for length, area

and weight within the metric system: cm-m-km, g-kg

Estimate and measure temperature in practical
situations

Estimate and convert units of measure for weight and
volume/ capacity within the metric system

Compare temperatures: Celsius to Celsius and
Fahrenheit to Fahrenheit

Conversion
Estimate and check length measurement of an object Estimate and measure length to the nearest mm
to the nearest cm
Measure length, area, weight and temperature in the Measure volume and weight to a required degree of
metric system, to a required degree of accuracy: 1/2 accuracy
. unit
Measuring /
Units . . . .
Select and use appropriate units of measure for Select and use appropriate units of measure for
calculating perimeter, area (cm, m, km, g, kg, degrees  calculating perimeter, area and volume/capacity
Celsius)
Convert measurements of capacity from milliliter to Convert measurements of weight/mass from grams
liters to kilograms and kilograms to metric tons
Convert measurements of weight/mass from gramsto  Use decimal notation in measurement
Systems kilograms .
4 / & Use formulas to calculate the area and perimeter of
Formulas

Convert measurements of length from millimeters to
centimeters and centimeters to kilometers

Calculate area using multiplication and given
dimensions and perimeter using addition

rectangles, triangles and parallelograms

Calculate volume using numerical multiplication

Data Handling

Benchmark 1: Students will formulate questions that can be addressed with data and collect, organize and display relevant data to

answer them.

Benchmark 2: Students will select and use appropriate statistical methods to analyze data.

Benchmark 3: Students will develop and evaluate inferences and predictions that are based on data and will understand and apply
basic concepts of probability.

Organizing and
Representing
Data

Formulating
Questions

Construct and use circle and line graphs, line plots and
frequency tables to represent data

Construct pictographs and bar graphs using scales
with multiples of 10, 25, 100 to represent data

Construct basic timetables using a 12-hour clock

Create, pose and use questions with many outcomes,
and use to gather data, and display in an appropriate
way

Construct bar graphs, circle graphs, line graphs, and
pictographs using appropriate scales for large
quantities of data

Construct and use line plots, histograms and
frequency tables to represent data
Construct basic timetables using a 24-hour clock

Create questions to collect data, represent results in
an appropriate way, and analyze findings
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Interpreting

Compare and interpret data represented in tables and
different types of graphs (circle, line, pictographs, bar
graphs and frequency tables), make predictions, and
solve problems based on the information

Compare and interpret data represented in tables
and different types of graphs (circle, line,
pictographs, bar graphs and frequency table), make
predictions, and solve problems based in the

Data information.
. . Interpret and use data from timetables using a 24-
Interpret and use data from timetables using a 12- P &
hour clock
hour clock
Central Determine or calculate the mode, mean/average and Determine or calculate the mode, mean/average and
Tendency range for a set of data median for a set of data

(average etc)

Inferences,
Predictions and
Probability

Make predictions based on activities involving chance,
and test to prove using mathematical language:
impossible, likely, unlikely, certain, equally likely

Represent the results of an activity involving chance in
the form of a fraction and tree diagrams to record
results

Make predictions and draw conclusions based on
collected data from a sample group, to understand a
larger population

Represent the results of an activity involving chance
in the form of a fraction in its simplest form
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MYP Mathematics Aims

The aims of MYP Mathematics are to encourage and enable students to:

enjoy mathematics, develop curiosity and begin to appreciate its elegance and power
develop an understanding of the principles and nature of mathematics

communicate clearly and confidently in a variety of contexts

develop logical, critical and creative thinking

develop confidence, perseverance, and independence in mathematical thinking and
problem-solving

develop powers of generalization and abstraction

apply and transfer skills to a wide range of real-life situations, other areas of
knowledge and future developments

appreciate how developments in technology and mathematics have influenced each
other

appreciate the moral, social and ethical implications arising from the work of
mathematicians and the applications of mathematics

appreciate the international dimension in mathematics through an awareness of the
universality of mathematics and its multicultural and historical perspectives

appreciate the contribution of mathematics to other areas of knowledge

develop the knowledge, skills and attitudes necessary to pursue further studies in
mathematics

develop the ability to reflect critically upon their own work and the work of others.
(MYP mathematics guide, 2014, page 7)
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MYP Mathematics Objectives

Following the MYP philosophical framework, students should be able to meet the criteria
related to each of the listed objectives by the end of each specified year.

Grade 6

Criterion A: Knowing and understanding

At the end of year 1, students should be able to:

select appropriate mathematics when solving problems in both familiar and
unfamiliar situations

apply the selected mathematics successfully when solving problems

solve problems correctly in a variety of contexts.

Criterion B: Investigating patterns

At the end of year 1, students should be able to:

apply mathematical problem-solving techniques to recognize patterns
describe patterns as relationships or general rules consistent with correct
findings

verify whether the pattern works for other examples.

Criterion C: Communicating

At the end of year 1, students should be able to:

use appropriate mathematical language (notation, symbols and terminology)
in both oral and written statements

use different forms of mathematical representation to present information
communicate coherent mathematical lines of reasoning

organize information using a logical structure.

Criterion D: Applying mathematics in real-life contexts

At the end of year 1, students should be able to:

identify relevant elements of authentic real-life situations

select appropriate mathematical strategies when solving authentic real-life
situations

apply the selected mathematical strategies successfully to reach a solution
explain the degree of accuracy of a solution

describe whether a solution makes sense in the context of the authentic real-
life situation.
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Grade 8

Criterion A: Knowing and understanding

At the end of year 3, students should be able to:

select appropriate mathematics when solving problems in both familiar and
unfamiliar situations

apply the selected mathematics successfully when solving problems

solve problems correctly in a variety of contexts.

Criterion B: Investigating patterns

At the end of year 3, students should be able to:

select and apply mathematical problem-solving techniques to discover
complex patterns

describe patterns as relationships and/or general rules consistent with
findings

verify and justify relationships and/or general rules.

Criterion C: Communicating

At the end of year 3, students should be able to:

use appropriate mathematical language (notation, symbols and terminology) in
both oral and written explanations

use different forms of mathematical representation to present information
move between different forms of mathematical representation

communicate complete and coherent mathematical lines of reasoning
organize information using a logical structure

Criterion D: Applying mathematics in real-life contexts

At the end of year 3, students should be able to:

identify relevant elements of authentic real-life situations

select appropriate mathematical strategies when solving authentic real-life
situations

apply the selected mathematical strategies successfully to reach a solution
explain the degree of accuracy of a solution

explain whether a solution makes sense in the context of the authentic real-life
situation
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Grade 10

Criterion A: Knowing and understanding

At the end of year 5, students should be able to:

select appropriate mathematics when solving problems in both familiar and
unfamiliar situations

apply the selected mathematics successfully when solving problems

solve problems correctly in a variety of contexts.

Criterion B: Investigating patterns

At the end of year 5, students should be able to:

select and apply mathematical problem-solving techniques to discover
complex patterns

describe patterns as general rules consistent with findings

prove, or verify and justify, general rules.

Criterion C: Communicating

At the end of year 5, students should be able to:

use appropriate mathematical language (notation, symbols and terminology)
in both oral and written explanations

use appropriate forms of mathematical representation to present
information

move between different forms of mathematical representation
communicate complete, coherent and concise mathematical lines of
reasoning

organize information using a logical structure.

Criterion D: Applying mathematics in real-life contexts

At the end of year 5, students should be able to:

identify relevant elements of authentic real-life situations

select appropriate mathematical strategies when solving authentic real-life
situations

apply the selected mathematical strategies successfully to reach a solution
justify the degree of accuracy of a solution

justify whether a solution makes sense in the context of the authentic real-
life situation.
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MYP Mathematics Key Concepts

Form

Relationships

Logic

\

*Form is the shape and underlying structure of an entity or piece
of work, including its organization, essential nature and external
appearance.

)

eRelationships allow students to identify and understand the
connections and associations between properties, forces, objects,
people and ideas, including the human community’s connection
with the worlds in which we live. Any change in relationship
brings consequences—some of which may occur on a small scale,
while others may be far reaching, affecting large systems like
human societies and the planet as a whole. /

\

eLogic is a method of reasoning and a system of principles used to
build arguments and reach conclusions.

)
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